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(57)Abstract: 

PURPOSE: To provide a highly reliable electrostatic 
levitation type carrier device and its electrode for 

electrostatic levitation which has no damage at the :| 
electrode in a lead section, and are improved in the 
maximum attraction force and levitating rigidity, and can 
accurately carry a levitated body. 
CONSTITUTION: An electrode for electrostatic 
levitation 10 is quarteredly arranged on a circular 
insulating substrate 4 with separating belts 11a, 11b put 
amount them. Positive and negative voltages are 
alternately applied to these four fan-shaped electrode 
10a, 10b, 10c, 10d. In addition, in order to prevent the 
concentration of electric charge, the corner parts of the 
above fan-shaped electrodes are severally chamfered in 
radius of curveture R, and a lead wire 1 2a is connected 
to the outside of the fan-shaped electrode 10a, and a 
lead wire 1 2b is connected to the outside of the fan- 
shaped electrode 10b, and a lead wire 12c is connected 
to the outside of the fan-shaped electrode 1 0c, and a 

lead wire 12d is connected to the outside of the fan-shaped electrode 10d. 
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* NOTICES *• * ^ ^ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] While dividing equally the electrode with which (a) forward electrical potential 
difference is impressed, and the electrode with which a negative electrical potential difference is 
impressed and arranging them on an insulating substrate in the electrostatic surfacing transport 
device of the surfacing object using an electrostatic suction force The electrode for 
electrostatic surfacing which has the lead wire drawn from the lateral surface of all those 
electrodes, (b) The displacement sensor which detects the gap of this electrode for electrostatic 
surfacing, the surfacing object which counters, and the electrode for the (c) aforementioned 
electrostatic surfacing and a surfacing object, (d) It conveys by attracting said surfacing object 
with an electrostatic suction force, and holding in the state of no contacting by impression of the 
controller which controls the applied voltage to said electrode for electrostatic surfacing, and the 
electrical potential difference to the electrode for the (e) aforementioned electrostatic surfacing. 
The electrostatic surfacing transport device characterized by making it secede from said 
surfacing object from said electrode for electrostatic surfacing by cutoff of the electrical 
potential difference to said electrode for electrostatic surfacing if the location where the 
surfacing object was planned is reached. 

[Claim 2] Said surfacing object is an electrostatic surfacing transport device according to claim 1 
which is tabular. 

[Claim 3] The electrode for electrostatic surfacing characterized by providing the electrode with 
which a forward electrical potential difference and a negative electrical potential difference are 
impressed by turns, and the lead wire drawn from all the lateral surface of (b) this electrode in 
the electrode for electrostatic surfacing of the electrostatic surfacing transport device of the 
surfacing object using an electrostatic suction force while hyperfractionation is equally carried 
out on the (a) insulating substrate. 

[Claim 4] The electrode for electrostatic surfacing according to claim 3 with which said electrode 
was quadrisected. 

[Claim 5] The electrode for electrostatic surfacing according to claim 3 or 4 whose appearance 
of said electrode is a circle configuration. 

[Claim 6] The electrode for electrostatic surfacing according to claim 3 or 4 whose configuration 
of said electrode is a flabellate form. 

[Claim 7] The electrode for electrostatic surfacing according to claim 3 or 4 which has a hole in 
the center of said electrode. 

[Claim 8] The electrode for electrostatic surfacing according to claim 3 or 4 whose appearance 
of said electrode is a rectangle. 

[Claim 9] The electrode for electrostatic surfacing according to claim 8 whose configuration of 
said electrode is a square. 

[Claim 10] The electrode for electrostatic surfacing according to claim 8 whose configuration of 
said electrode is a rectangle. 

[Claim 11] The electrode for electrostatic surfacing according to claim 3 which forms R in the 
corner of said electrode. 



CLAIMS 
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♦ NOTICES*' 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrostatic surfacing transport device of a 
surfacing object which used the electrostatic suction force, and its electrode for electrostatic 
surfacing. 
[0002] 

[Description of the Prior Art] Work environments with a very high air cleanliness class, such as 
current, semi-conductor industry, and the precision machinery industry, are increasingly required 
in many fields. In order to raise an air cleanliness class and to prevent generating of dust with 
removal of dust, development of a non-contact conveyance device without mechanical contact 
has been desired. 

[0003] Then, the invention-in-this-application person etc. came research of direct-current 
electrostatic surfacing by feedback control in piles, in order to develop the device in which 
tabular bodies, such as a silicon wafer, are handled and conveyed by non-contact. The example 
of structure of the electrostatic levitation device which floats a tabular body on drawin g 7 is 
shown. In this drawing, when the electrostatic suction force committed on the surfacing object 2 
through a predetermined gap controls the electrical potential difference impressed to an 
electrode 1 to the electrode 1 on an insulating substrate 4 to balance with the weight of the 
surfacing object 2, the surfacing object 2 is floated in the air. In order to obtain surfacing 
[ **** / completely /-less ], it is necessary to restrain movement of the surfacing object 2 from 
five directions. Usually, the electrode 1 is divided into some parts. 

[0004] The top view of the electrode for electrostatic surfacing conventionally used for drawin g 
8 is shown. The whole electrode is divided into four parts in this drawing. A form and area are 
the same and three electrodes 6a, 6b, and 6c arranged equally outside form one ring for them. 6d 
of central electrodes is disc-like, and the area is the sum of the area of three outside 
electrodes. Although the same polar electrical potential difference (for example, forward 
potential) is impressed to three outside electrodes 6a, 6b, and 6c, the electrical potential 
difference (for example, negative potential) with an opposite polarity is impressed to 6d of center 
electrodes. In order to maintain the potential of a surfacing object (with no illustration) at a zero 
bolt, the absolute value of the electrical potential difference impressed to 6d of center 
electrodes is the average of the electrical potential difference currently impressed to three 
outside electrodes. 

[0005] Moreover, an electrical potential difference is impressed to 6d of central electrodes by 
lead-wire 7a, and is impressed to the surrounding electrodes 6a, 6b, and 6c with lead wire 8a~8c, 
respectively. 
[0006] 

[Problem(s) to be Solved by the Invention] However, it was discovered that the above- 
mentioned conventional electrode for electrostatic surfacing has a problem as shown below, 
(b) When lead-wire of 6d of center electrodes 7a has a small clearance between an electrode 
and lead wire, discharge breakdown tends to happen, and lead wire goes out simply between an 
electrode and lead wire, and it becomes impossible to be inserted among the outside electrodes 
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6a and 6b, and to use the whole electrode for it. It is a problem especially when the electrode is 
made of the thin vacuum evaporationo film. In order to solve this problem conventionally, the 
approach of enlarging the clearance between an electrode and lead wire was adopted. However, 
enlarging a clearance will make area of an electrode small and it will lower the maximum 
electrostatic suction force and surfacing rigidity. 

[0007] (b) Since the area of 6d of center electrodes is 3 times the area of outside electrode 6a, 
when the electrical potential difference of the same value is impressed, the current which flows 
lead-wire of 6d of center electrodes 7a will be 3 times [ which flows lead-wire 8of outside 
electrode 6a a ] the current, and lead-wire 7a is easy to be destroyed by generation of heat by 
resistance. It is a problem especially when the electrode is made of the thin vacuum 
evaporationo film. 

[0008] This invention removes the above-mentioned trouble, does not have damage on the 
electrode in the lead section, raises the maximum electrostatic suction force and surfacing 
rigidity, and aims at offering an electrostatic surfacing transport device and its electrode for 
electrostatic surfacing with the high dependability which can convey a surfacing object exactly. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, while the 
electrode with which (a) forward electrical potential difference is impressed, and the electrode 
with which a negative electrical potential difference is impressed are divided equally and this 
invention arranges them on an insulating substrate in the electrostatic surfacing transport device 
of a surfacing object which used the electrostatic suction force The electrode for electrostatic 
surfacing which has the lead wire drawn from the lateral surface of all those electrodes, (b) The 
displacement sensor which detects the gap of this electrode for electrostatic surfacing, the 
surfacing object which counters, and the electrode for the (c) aforementioned electrostatic 
surfacing and a surfacing object, (d) by impression of the controller which controls the applied 
voltage to said electrode for electrostatic surfacing, and the electrical potential difference to the 
electrode for the (e) aforementioned electrostatic surfacing It conveys by attracting said 
surfacing object with an electrostatic suction force, and holding in the state of no contacting, 
and when the location where the surfacing object was planned is reached, it is made to make it 
secede from said surfacing object from said electrode for electrostatic surfacing by cutoff of the 
electrical potential difference to said electrode for electrostatic surfacing. 
[0010] Moreover, in the electrode for electrostatic surfacing of the electrostatic surfacing 
transport device of the surfacing object using an electrostatic suction force, while 
hyperfractionation is equally carried out on an insulating substrate, the electrode with which a 
forward electrical potential difference and a negative electrical potential difference are 
impressed by turns, and the lead wire drawn from all the lateral surface of this electrode are 
prepared. Moreover, R is formed in the corner of an electrode. 
[0011] 

[Function] As described above, while dividing equally the electrode with which a forward 
electrical potential difference is impressed, and the electrode with which a negative electrical 
potential difference is impressed and arranging them on an insulating substrate in the 
electrostatic surfacing transport device of the surfacing object using an electrostatic suction 
force according to this invention The electrode for electrostatic surfacing which has the lead 
wire drawn from the lateral surface of all those electrodes, By impression of the displacement 
sensor which detects the gap of this electrode for electrostatic surfacing, the surfacing object 
which counters, and said electrode for electrostatic surfacing and surfacing object, the controller 
which controls the applied voltage to said electrode for electrostatic surfacing, and the electrical 
potential difference to said electrode for electrostatic surfacing If the location where it conveyed 
by having attracted said surfacing object with the electrostatic suction force, and having held in 
the state of no contacting, and the surfacing object was planned is reached, since it was made 
to make it secede from said surfacing object from said electrode for electrostatic surfacing, by 
cutoff of the electrical potential difference to said electrode for electrostatic surfacing There is 
no damage on the electrode in the lead section, the maximum suction force and surfacing rigidity 
can be raised, and conveyance of a surfacing object can be ensured. 
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[0012] moreover, the electrode for electrostatic surfacing — an insulating-substrate top — 
equal — hyperfractionation — for example, while being quadrisected Since the electrode with 
which a forward electrical potential difference and a negative electrical potential difference are 
impressed by turns, and the lead wire drawn from all the lateral surface of this electrode were 
provided The current which flows an open circuit of the lead wire by discharge breakdown 
between an electrode and lead wire and the lead wire of a center electrode becomes excessive 
like before, there is no damage on the electrode in the lead section, and a positive electrical 
potential difference can be impressed. 
[0013] 

[Example] Hereafter, it explains to a detail, referring to drawing about the example of this 
invention. The outline block diagram of an electrostatic surfacing transport device in which 
drawin g 1 shows the 1st example of this invention, and drawin g 2 are drawings showing the 
example of conveyance of the silicon wafer by the electrostatic surfacing transport device of 
this invention. First, the outline configuration of the electrostatic surfacing transport device of 
this invention is explained using drawin g 1 . 

[0014] On the insulating substrate 4 of a circle configuration, it faces across Separators 11a and 
1 1b, and the electrode 10 for electrostatic surfacing with which four flabellate form electrodes 
10a, 10b, 10c, and 10d divided equally have been arranged is formed. Although a forward 
electrical potential difference and a negative electrical potential difference are impressed to 
these four flabellate form electrodes 10a, 10b, 10c, and 10d by turns In that case, R is formed in 
the these flabellate form electrodes [10a 10b, 10c, and 10d ] corner in order to prevent 
concentration of a charge, furthermore — the lateral surface of flabellate form electrode 10a — 
lead-wire 12a — lead-wire 12c is connected to the lateral surface of flabellate form electrode 
10c, and 12d of lead wire is connected to the lateral surface of 10d of flabellate form electrodes 
for lead-wire 12b (with no illustration) at the lateral surface of flabellate form electrode 10b, 
respectively. 

[0015] The surfacing object 2 is arranged so that it may counter with this electrode 10 for 
electrostatic surfacing. A cap with the electrode 10 for electrostatic surfacing and surfacing 
object 2 is detected by displacement sensors 14, 15 (with no illustration), 16, and 17, and is sent 
to a controller 18 by making it into a feedback signal. A controller 18 compares an input signal 
with desired value, carries out data processing of the deflection, although a surfacing object can 
surface to stability in a target position, it makes the required voltage signals V1, V2, V3, and V4, 
and it impresses each to Electrodes 10a, 10b, 10c, and 10d. 

[0016] Thus, by controlling Electrodes [10a 10b, 10c and 10d ] applied voltage, the electrostatic 
suction force between Electrodes 10a, 10b, 10c, and 10d and a surfacing object is controlled, and 
a surfacing object is surfaced by no contacting. Next, the example of conveyance of the silicon 
wafer by this electrostatic surfacing transport device is explained using drawin g 2 . 
[0017] (1) As shown in drawin g 2 (a), the electrode 10 for electrostatic surfacing is up (dotted- 
line location) (step **). From the location, the electrode 10 for electrostatic surfacing falls, the 
surfacing object 21 put on the installation base 22, for example, a silicon wafer, is approached, 
and it stops to a position. And the electrical potential difference controlled by the electrode 10 
is impressed, and a silicon wafer 21 is surfaced in the state of no contacting with an 
electrostatic suction force (step **). 

[0018] for surfacing a silicon wafer (550 micrometers in thickness, 9.7g) with a diameter of 4 
inches through the gap of 400 micrometers — about 914 — the applied voltage of V is required. 
On the other hand, since the destructive electric field of atmospheric air or a vacuum are 
3.0v/micrometer, in gap 400micrometer, an electrical potential difference can be impressed to a 
maximum of 1 .2kV, and there is no fear of electric-field destruction. 

(2) In the condition, as shown in drawin g 2 (b), a silicon wafer 21 can be conveyed by moving the 
electrode 10 for electrostatic surfacing (step **). 

[0019] (3) And if the conveyance location of the predetermined silicon wafer 21 is reached as 
shown in drawin g 2 (c), the electrode 10 for electrostatic surfacing will be stopped, if the 
electrical-potential-difference supply to the electrode 10 for electrostatic surfacing is 
intercepted, a silicon wafer 21 will secede from the electrode 10 for electrostatic surfacing, and 
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a silicon wafer'21 will be left behind to the predetermined location 23 (step **). 

(4) Move the electrode 10 for electrostatic surfacing upwards, and prepare for the following 

cycle there (step **). 

[0020] In addition, it cannot be overemphasized that it cannot pass over this to an example of an 
electrostatic surfacing transport device, but a change of various conveyance processes or a 
conveyance location can be made. The electrode for electrostatic surfacing used for such an 
electrostatic levitation device is explained below. Drawin g 3 is the top view of the electrode for 
electrostatic surfacing in which the 1st example of this invention is shown. As shown in drawin g 

3 , the electrode 10 for electrostatic surfacing of this example consists of an insulating substrate 

4 of the circle configuration which has the diameter as the surfacing object which has the shape 
of a disk type, such as a silicon wafer, with the same appearance, and a form and area — the 
same — four electrodes 10a, 10b, 10c, and 10d which are flabellate forms face across 
Separators 1 1a and 1 1b on an insulating substrate 4, and are arranged at four division into equal 
parts. If it puts in another way, it is equally quadrisected by Separators 1 1a and 11b. 

[0021] Then, a forward electrical potential difference and a negative electrical potential 
difference are impressed to four flabellate form electrodes 10a, 10b, 10c, and 10d by turns. 
Moreover, R13 is formed in the these flabellate form electrodes [10a 10b, 10c, and 10d ] corner 
in order to prevent concentration of a charge. Furthermore, the lead wire for impressing said 
electrical potential difference is connected to the these flabellate form electrodes [ 10a 10b, 
10c, and 10d ] lateral surface, namely, — the lateral surface of flabellate form electrode 10a — 
lead-wire 12a — lead-wire 12c is connected to the lateral surface of flabellate form electrode 
10c, and 12d of lead wire is connected to the lateral surface of 10d of flabellate form electrodes 
for lead-wire 12b at the lateral surface of flabellate form electrode 10b, respectively. 
[0022] Here, the example of manufacture of an electrode is explained. By photolithography 
etching, an electrode pattern is formed on a sensitization substrate. The sensitization substrate 
is stuck on an insulating substrate with a thickness of 1 5mm. If an example of the condition is 
shown, negatives will be developed after exposure using an organic system developer for 3 
minutes with the aligner for (1) exposure:printed circuit boards. 

[0023] (2) Etching : with the etching reagent only for said sensitization substrates, etch the 
copper foil on a sensitization substrate and form an electrode pattern. 

(3) Resist exfoliation : organic system exfoliation liquid removes the resist on an etching pattern. 
Drawin g 4 is the top view of the electrode for electrostatic surfacing in which the 2nd example 
of this invention is shown. 

[0024] As shown in drawin g 4 , the electrode 30 for electrostatic surfacing of this example is 
applicable to electrostatic surfacing of the disk 41 which the hole 42 as shown in drawin g 5 is 
opening. The electrode 30 for electrostatic surfacing in this example is the same as that of the 
electrode configuration of drawin g 3 , and abbreviation, if the point of having circular isolation 
region 31 e corresponding to the hole 42 of a disk 41 in the center is removed. That is, four 
electrodes 30a, 30b, 30c, and 30d of an abbreviation flabellate form are arranged at four division 
into equal parts on both sides of Separators 31a and 31b and circular isolation region 31 e on the 
insulating substrate 4 of a circle configuration. If it puts in another way, it is equally quadrisected 
by Separators 31a and 31b and circular isolation region 31 e. 

[0025] So, a forward electrical potential difference and a negative electrical potential difference 
are impressed to these four electrodes 30a, 30b, 30c, and 30d of an abbreviation flabellate form 
by turns. Moreover, R33 is formed in each corner of four electrodes 30a, 30b, 30c, and 30d of an 
abbreviation flabellate form in order to prevent concentration of a charge. Furthermore, the lead 
wire for impressing an electrical potential difference is connected to the electrodes [ of these 
abbreviation flabellate form / 30a 30b, 30c, and 30d ] lateral surface. That is, lead-wire 32c is 
connected to the lateral surface of electrode 30c of an abbreviation flabellate form, and 32d of 
lead wire is connected to the lateral surface of 30d of electrodes of an abbreviation flabellate 
form for lead-wire 32b at the lateral surface of electrode 30a of an abbreviation flabellate form 
at the lateral surface of electrode 30b of an abbreviation flabellate form [ a / lead-wire 32], 
respectively. 

[0026] Drawin g 6 is the top view of the electrode for electrostatic surfacing in which the 3rd 
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example of this invention is shown. As shown in drawin g 6 , as for the electrode 40 for 
electrostatic surfacing of this example, the electrodes 40a, 40b, 40c, and 40d of four squares are 
arranged across Separators 41a and 41b at four division into equal parts on the rectangular 
insulating substrate 50. If it puts in another way, it is equally quadrisected by Separators 41a and 



[0027] So, a forward electrical potential difference and a negative electrical potential difference 
are impressed to the electrodes 40a, 40b, 40c, and 40d of these four squares by turns. Moreover, 
R43 is formed in each electrodes [ of four squares / 40a 40b, 40c, and 40d ] corner in order to 
prevent concentration of a charge. Furthermore, the lead wire for impressing an electrical 
potential difference is connected to the electrodes [ of these squares / 40a 40b, 40c, and 40d ] 
lateral surface, namely, — the lateral surface of square electrode 40a — lead-wire 42a — lead- 
wire 42c is connected to the lateral surface of square electrode 40c, and 42d of lead wire is 
connected to the lateral surface of 40d of square electrodes for lead-wire 42b at the lateral 
surface of square electrode 40b, respectively. 

[0028] Thus, the electrode 40 for electrostatic surfacing constituted is applicable to 
electrostatic surfacing of a square tabular body. Moreover, although not illustrated, it cannot be 
overemphasized by constituting the electrode for electrostatic surfacing which consists of an 
electrode of four rectangles that it can use for electrostatic surfacing of a rectangular tabular 
body. Furthermore, you may make it form the isolation region of a circle configuration in the 
center section of the electrode for electrostatic surfacing which consists of an electrode of the 
four above-mentioned rectangles. 

[0029] Moreover, even if the area of an electrode is reduced, as long as a suction force required 
for surfacing and surfacing rigidity are acquired, it is possible to deform various configurations of 
an electrode. In addition, this invention is not limited to the above-mentioned example, and based 
on the meaning of this invention, various deformation is possible for it and it does not eliminate 
them from the range of this invention. 
[0030] 

[Effect of the Invention] As mentioned above, as explained to the detail, according to this 
invention, there is no damage on the electrode in the lead section, the maximum suction force 
and surfacing rigidity can be raised, and a surfacing object can be conveyed exactly. Moreover, a 
positive electrical potential difference can be impressed to the electrode for electrostatic 
surfacing. 



[Translation done.] 
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b 4 iBtg©»m??±ffl«^ 0 

MI#B 9 ] mzEmmvnWl&iEXB-C & 3i§#ffl 8 
IB4S©#S*?UbffiSffi. 

[»*h 1 0 ] m&mm<Djtm&&m}-e$>2>m*m 
[»«3Sin iwa««©ftaiJ«:R*jgiar*ii»*B 

3fEiS©#^#_tJBSffi. 

[fWKDSMBttSWHJ 40 
[0 00 1 ] 

[gHLk©fOT#if] #f6"»B. »«R5l#*m»fc# 

£&©-?&£„ 
[0 00 2] 

[fie*©j$jTj] gas. ^»i^^fi?gti«x^ifei'. 
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[0003] -ecr. ^HlfeDl^tt^'Ja^^x^ft 

#Mt84-c^> f y ^so^-rsts 

*«rM»-i-*fc«>K:. 7 -/ - F/<» ?IM»K:J:Sig%f» 
H?#±©W5S£«*aT fcfc. H 7 «c«tt©»flM&JW»i* 
S»«i*±«B©«Jfi«*SW. C©HCc:tal,»-C. I6IK 

««4±©*sitc*ft/c> mmo^'-vvJ'&ftLxw 

i5K. S«l (CEPtt.r4*E**raT*C&(C«fc0. 
»Ktt, r#±#2©M8&&5o©:£ft£>6ftm^£#g 

#&£o as, 1 Bi^<o*>©gfs#K#a*ftTi,> 
s. 

[ 0 0 0 4 ] 0 8 K8£3(UBl>6ft;fc»**±«««©¥ 
ffiS^-T. C©0&t*5l,>-C. m@:£f*B 4 o©gft$Kt 

$5>a>*vc<,>*. ^ijcci^tciBg3*irt,^3-^©mffi 

6 a. 6 b. 6 cltmbWffiiifflC-C. 10©y>^£ 

-e©ffiaB^ffiij© 3 -p©s@©ffis©«]-cab s„ jum© 

3o©mg6a. 6 b. 6c(c«, IbI DH14©«1HE (CT 

@tt#ss*f©iiii (Wab. fimfi) ampins nro 

So mi:<* O^filr-b'n^hKSoit 
tM>*g6 dKEPJnSnS^BEOieSSfffiB. Sfffifl© 

3 -oc^gfcEpjjns nr l=> •smff©2p-^HB(cr c co r t» 
s. 

[000 5] $/c. tf^®B6 d(CB'J- KS7 a(C 
.fcO. JlH©m®6 a. 6b. 6ctcBy-K^8a~ 
8c(ci«3. *n^tlSBE*SEPflOS*aSJ:5K!&-5ri» 

So 

[000 6] 

( ^ ) tJJ^SS6 d© y - \rB7 a B. ^WJ©m@6 a 
£ 6 b©F H 1tC^*nr*j0 . mmt y - K«<!;©F H 1©^ 
ra^/jNg^i, ®g£ y- FigioiBKc. &miK«*5|a 

^«:#KP4S-c*So fiE*. c©WH*JBifc-J-*fc». 

msi y - K^<t©F^©^4^:# < -rs^ffi^sffl? 

[000 7] ( a ) cjJ-C^ffi 6 d ©MS*^ffl©mS 6 
Si<DWm<D3{gT$>Ztclb. mu>m<D?&1£1)Wm2ti2> 
JS^(C. cfJ^^SSS 6d©y-Ki^7a ZV&ti SS«EB. 
WJ©mS 6a©'J-Ki^8a ^ffitx SSiS© 3 {gCC Aj: 
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So 

[000 8] *f6Wtt. ±82WIH^t*»ifeL. u - F« 

«:*jw4««©swi3ftsa< . mxwmmaMTBam-iM 
©£j^-r s c t * s W4 f s. 

[0 00 9] 

STStiiK:, -€-*af>©^r©m€i©^ffliJ®*e.^t±S 
S*l & y - F«**T ^tlffifflfgi . ( b ) C © 

tw#±m*m±*tftir s?#±<*4 . ( c > mem* 

t . ( d ) B«ia#s??±fliSffi-©Entt]Sji^*ijffl)^- 4 
. ( e ) Buie#m??±fflm@^©sii©En»ntc 

m-emmLxtmzmK m±»^msfttc&.&icm 

S4. ffirBEBW**±ffl«S^©«E©aitlr{c«t»3. BUSS 20 

&±&zm§zw>n&±.mmmj: ostia^-ttsiMcu/c 

&©-C&S. 

[0010]*fc. »WR5l**fflt>fci*±ftO»W* 
3?tc^#SJ;*ttS4 4fcCC 1 £SJClEmjI4:&SJI*5EP 

Jjn3nsmg4. c©it@©^-c©Ji-ffliiffi^6^m$n 

*y-F*4*RW*J:5K:iyfcfc©-C*S. m 
ffi©ftgPfC «R &Bf&-f S <fc 5 fc l/fc &©"?* S o 
[0 0 1 1 ] 

[f¥J§] ^HWCfcWi. ±f5L/c<fc-5«:, #SCR3l;tj 30 
*ffl«r»fc#±fl.©»flli*±«a^t««:48t4r. JEHU** 

wm s n s m@ t nmK&em sn&mmt *mmm& 

±CcJWtc*HWt/CESW-.&i4t>K:. fti6©^t© 
«S©JHWiB*>63»UJ3ti4 y - F«*tf-*-4»*SLfc 

•fe>-y-<t > Buie#mr#±fflHffi-©Eii«nsEE*sij®-rs 
mips <t . HtfiEft^±fflsffi^©sBE©Enfln«: <t o . 
mm&±.# zwmm i*«c «t «? «rs i o rim«»K«r« 

4. mrie^m??Jifflm@^©^)E©i«»r(cJ:f). buI5?? 
±f**iWKffWSjbJHWi <fc 9 whs ■»* «fc 9 «: Lfc© 

cf» JJUttfcisUiS «g|K:#±«c©aKS*ff 5 C 4 

[0012] jifc. €-©»mst±ffl«e«. »iis«± 

KiEmn4:ftmji*5Epft];*ti&iiffi4. c©m^©^r 
©^ffliM*> 6^tB § n s y - Ftt 4 S <fc 5 cc 0 

fcO-C. «63|6©J:5K. «S4y-F«4©IBOSWBtt 50 
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««: «t s y - f «©*?«■?>. *'i>sg© y - F*n=&*n 
ssssE*sa^(c * o . y - FSJtcfct* ss@©»«#& 

< . SW&miBDEPJjn^T^ C 4*i"C^So 
[0013] 

[SU60J] HT. #IS^©jlStWcot,>-c0£#IBtyfc 
*56i$ifi^itt^-rs„ ia i vmmvom 1 ©sbkw*^ 
-r#m#±$®£2Sg©«iij&0. 02»*i%w©»s 

**. *r. *iew©»s?¥±ffij^ig©«iB5»^K:o 

[0014] RittOSilfi 4 ±<C \Zftm& 11a. 

1 1 b^r^-c. mmtftmzfticA-o<Dmwoyim,\ 

Oa. 10b, 10c, lOd ftic&Wl±m 

siio^swsns. cn6o4o©itsoisi o 

a. 10b, 10c. 1 0 dK. JEMKL^mS. 4*532 

S(cEr«jn$ns*5, -e©*§^. ww©*p«ri»<fc» 

(C, Ch6©IttOlI10a, 10b. 10c. 10 
d©^a5(C«R*s^$nr*}<3. H&t. SitRDmSl 
0 a ©fl-flnJSfcM: y-FI12a **. litK©^® 1 0 b 
©il-WJffifCtty-FigU 2 b *5. Hit*®* 

ilOc ©JHWffiCttt y - F« 1 2 c Ht^©S® 1 

o d (ommtcu y - f«8 i 2 d a*, -tti^tijgiis n 
-cos, 

[0015] C(D»®?±ffllS 1 0 4*ffa-r S J:5 

k. »±fl.2*qEB!3ti*. *©#mr?±ffl«ffi i o 4 
?^±{*2 4 ©* -* >-y- 14. 15 (,mmt£ 

h) . 16, 1 7«:j:0^ttl$n, ^ti^^ F^'y 

4 ur$ij®s i 8 iciMenSo swan 1 8 ua^j 

■1, V2, V3, V4^fP0/cL, fiifti^lilO 
a. 10 b. 10 c. lOd^EPftrfS. 
[0 0 1 6 ] C©cfc-5&t. Ill 0 a, 10 b. 10 
c, 1 0 d^<DBmME.iPm-r^>C 4(Cj;t.r, 
10a. 10b, 10c, lOd 4??±&4©RS©f£m 

02£ffli>T^§-rs. 

[0017] (1)02 (a) tC^T i 5 fC. #S??± 
fflSffil 0«±^ tc*S o 

2 2^gAinr^sf#±{*. Witf. ^^>^iA2 
cc$)j®$nfcm)i^Ep»nu. »*(R5i*«:j:o. ~>y=i 

O) o 

[ 0 0 1 8 ] jtS4^>5 L ©^y 3>^x^ 

(J13 5 50/Ltm, 9. 7g) I:, 400 nm<D=¥f ■> 

yzftL-a^z-eziaz^ 1&9 1 4 v©Epftn^E*i.i:> 
m-c#>z. --ft, *a^>*ffi©K«w»B3. ov/d 
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m&CDt?, +*f;7 , 4 0 0 mnm 2kV£ 

(2) ^otfc^r, 02 (b) &C7jrr<fc5fc:, »«»± 
ffl«S1048»3tiSCiK:j:D. 5/y=i>$A^2 

[0019] (3) -eLT, 02 (c) *C7jVr<fc5K:. 

(4) ^cr v »i#±fifii o*±^^td§-t± 

(DW-mmV&Zo H3(C^T<fc5(C, C©g|JS09©iMi 
^CoTl^4o(Dlil0a, 10 b. 10 c, lOd 

^ccgegsnrir^c &m-rntf, #nt?£i 1 a. 1 
lb^D, ^^C4^sj3nrc^. 

[0 02 1 ]fCt, 4o<DlttOlSl0a, 10 
b, 10c, 1 OdtC, iE«BE<!:ft«BE<b*sSS«:E|Jai 

C£, CtieOI^lglOa, 10b, 10c, 10 30 

d<DftmaxR i 3#ffM£ftri>& 0 jg&c, cne© 

BtfcO^g 10a, 10b, 10c, lOd ©iWMffiK: 

&o T&*>*>, Oa©?HWB«:«y-F« 
12a^ St^comS 1 0 bOflHWBtett »J -F«12 

h-hK mvxDnmi o c©ws»Mtc«y- f«i 2 c 
*k mvxom® 1 0 d (ommiat y - fs 1 2 d 

[0022] c cr, «ffi©sifPWccoti'r8iiBrs. 

hy y^7-f • x**>y«:j:D, JBjfcKfetcc 40 
iS^^->«t6. *OJBfca6Bfi*«S 1 5mm 

< 1 )«*::/ y > FSffifflS^HtCJ: 0 3flflMBfe 

[0 0 2 3 ] (2) : friBffly6««#ffl©x 

(3) U^hW«:W^WJ»«CC<fc»). x**>^ 

0 4 li*»§8(D» 2 © jB»«*^r»fl»±ffl«SOT 50 
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[0 0 2 4] H4CC^r<fc5 6C. coiasw©»«»± 
fflli3 0«, 05te;^*rJ:5&\ 7^4 2#H§(,>Tt,>& 

y-f *^4 i©«w»±{c«flitr*s. c&ms&micto 

»5MSlfBWI3 0lt cf*^T r ^X^4 107^4 
2CC»j£LtePJ»©»«««3 1 e*tr55*ft» 

H3(DSS«tes&iei3«rft&. 40© 

iSI«0ii3Oa ( 3 0 b, 3 0 c, 3 0 d**P8#R 
©«*tt«4±te#BK&3 1 a, 3 1 bSOTOWI 
^«3 1 e**^4»»CCE«Snr^4. ftftn 
#!§Sw3 1 a, 3 1 b&CfnJ!^#««i#3 1 e K 

[0 02 5 ]*Ct, cn6O4"O<D0SK«©m@3 0 
a, 3 0b, 3 0c, 3 0dCCtt, iE«BE£ft«EE t& 

*B5 40CDB§Mt^©m@3 0 a, 3 0 b. 3 0 

c, 3 0 d©S^©ft6BtC«R3 3^«EStiTC*S. 
cn6<DB8H3K©«ffi3 0 a, 3 0 b, 3 0 c, 

3 o dvwmmi* «E*Ei«n'r*fc«)©y- fib** 

ffifc » y - FIB 3 2 a BSHtKOH® 3 0b <D*H»M 

«:« y - f«3 2 b tfi % mmv«Dmm3 o c ©j^fflMtc 
y- f«3 2d«n^ngisnti^ 0 

[ 0 0 2 6 ] m 6 tt^fHBOSS 3 © 

«OW»±ffltt4 0tt t 5 0±fc 4 

•r><DJEftfc<Dn&4 0 a, 4 0 b, 4 0 c, 4 0d^ 
0BHF4 1 a, 4 1 b**^4«»K:EBStirc> 
Z 0 jftS-TtiK, #§t?f4 la, 4 1 bfcj:^ JWK 

4^fu^nn^o 

[0 02 7 ] ^Cr, Ctlt><D4^<DJEfiB<Dmm4 0 
a, 4 0b, 4 0c, 4 0d*C«, IEWE£:&*ff<!:# 

Zffittctb. 4o©jESi©lS4 0a, 4 0b, 4 0 
c, 4 0 d(DS^©ftBB«:«R4 3^JiESnriiS. 
MCC. cn60iE*»0«ffi4 0 a, 4 0 b, 4 0 c. 

4 0 d©£HB»U* % n&Z£\im'?2>tc&><DV- FEW* 
SS»Stirc»4. Tfr:b*>. jE#fl^m4 0a<D9HM 
BK:«U-F«4 2a# 1 iE*»©«fli4 0 bOiUBW 
tc« y - FJ84 2 b jE*«<D«B4 0 c (D?UI»C 

y - FIB 4 2 c # % jE*JB©«S4 0 d ©WMffiKl tt 
y- F«4 2 d«^ti«tittR3tiri>S. 
[0 02 8] COA 5CC*«3tiS#«»±ffl*«4 0 

tt, jE*»©«Wlii*a>»«»±K:«fflr»s. Sfc, 
H^bftc^, 4^<D&yjB<Dnmfrb%z»nm±m 
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[0 02 9] *fc % m«om»i»1SMStlXt>. »±fc 
[0 03 0] 

<fctttf. "J-F«»c4sW*Wi©«i*««c<, AMR? I 

*E©Bttn*fT ^ctm^o 
[an i ®««*^wt»±«asiw 



[02] M«0»«»±lKa&KWc WJ/'ja^i 
[S3] *^HJcom 1 ©*J6«*5VT»«»±ffl««© 
[04] 2 cDMkM«$tVm±ntio 

[0 5] ^(Zff2CDKiMt^imi#^ 
[0 6] *#fi?B©*3C!^|«W*^r»«#±fflttffi© 



8 



10 



20 



[0 7] m&mR<omt*»ip*&9mt*JMm 

[0 8] Sf*D»Ii?±»Sg©¥ffi§r*5. 
2 J*±fls 
1 0, 3 0, 4 0 

10a, 10b. 10c, lOd StRO^S 
11a, lib. 3 1a. 3 1b, 4 1a. 4 1b 

12 a, 12b. 12 c. 1 2 d, 32a, 32b 
2c. 32d. 42a, 42b, 42c, 42d 

1 3. 
1 4. 

1 8 

2 1 
2 2 

2 3 

3 0 a, 

3 1 e 

4 0 a, 
4 1 
4 2 
50 



3 3. 
1 5. 



4 3 
1 6, 



R 
1 7 



30b, 30c, 30d 
40b. 40c, 40d 
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[0i ] 




2:ffJb# 
4:IB»*« 
10:M#Jb#*tt 
10*. 10b. IOC 10d: 

12*. 12b, 12c, 12d: 'J - K» 
14,13,16.17: «Ctt -fey* 
18: 
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VOFF 








VgK 
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23 21 



(c) 



[03] [05] 




42 




-fcffldiioi 



